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Abstract of JP 2002026137 (A) 



PROBLEM TO BE SOLVED: To provide a 
semiconductor integrated circuit device which has 
bipolar transistors with different cut-off frequencies 
and dielectric strengths, formed on the same 
semiconductor chip and its manufacturing method. 
SOLUTION: The bipolar transistors, having intrinsic 
base layers 9a and 9b with different thickness, are 
formed on the same semiconductor substrate 3. 
These base layers, having the thicknesses, can be 
formed at the same time by designing the 
thicknesses of insulating films formed between the 
semiconductor substrate 3 and low-density single- 
crystal silicon layers 1a and 1b. The performance of 
the circuit using the bipolar transistors can be made 
high. The need for using a diode to compensate for 
the dielectric strengths is eliminated, so that an 
increase in parasitic capacity due to addition of 
diode can be prevented, and the circuit can operate 
at a high speed. 
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Abstract of WO 03083934 (A1 ) 

The present invention is generally directed to a 
semiconductor device formed over a multiple 
thickness buried oxide layer 20, and various 
methods of making same. In one illustrative 
embodiment, the device comprises a bulk substrate 
12, a multiple thickness buried oxide layer 20 
formed above the bulk substrate 12, and an active 
layer 21 formed above the multiple thickness buried 
oxide layer 20, the semiconductor device being 
formed in the active layer 21 above the multiple 
thickness buried oxide layer 20. In some 
embodiments, the multiple thickness buried oxide 
layer 20 is comprised of a first section 20B 
positioned between two second sections 20A, the 
first section 20B having a thickness that is less than 
the thickness of the second sections 20A. In one 
illustrative embodiment, the method comprises 
performing a first oxygen ion implant process 42 on 
a silicon substrate 40, forming a masking layer 44 
above the substrate 40, performing a second 
oxygen ion implant process 46 on the substrate 40 
through the masking layer 44, and performing at 
least one heating process on the substrate 40 to 
form a multiple thickness buried oxide layer 20 in the 
substrate 40. In another illustrative embodiment, the 
method comprises performing a first oxygen ion 
implant process 46 on a silicon substrate 40, 
forming a masking layer 44 above the substrate 40, 
performing a second oxygen ion implant process 42 
on the substrate through the masking layer 44, and 
performing at least one heating process on the 
substrate 40 to form a multiple thickness buried 
oxide layer 20 in the substrate 40. In yet another 
illustrative embodiment, the method comprises 
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forming a multiple thickness buried oxide layer 20 
using a wafer bonding technique. 
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Abstract of JP 7263575 (A) 

PURPOSETo provide a MOS type semiconductor 
device in which high integration and high speed can 
be realized at the same time and a method for 
manufacturing it in a MOS type semiconductor 
memory device having an SOI element. 
CONSTITUTION: In a WAS type semiconductor 
memory device having the element of SOI structure, 
the film thickness of an insulating film 21 (oxide film 
in which a memory cell is buried, is thinner than the 
thickness 22 of a peripheral circuit. 
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Abstract of JP 7078994 (A) 

PURPOSETo enhance the subthreshold 
characteristics and the current driving force by 
setting the thickness of an oxide buried under the 
channel part of an MOS transistor thinner than that 
under the diffusion layer. CONSTITUTION:Oxygen 
ions are implanted into a P-type Si substrate 1 1 
which is then heat treated to form a buried oxide 12. 
The oxide is formed about 0.25mum thick in the 
depth direction with the center being about 0.19mum 
deep from the surface of Si. An SOI layer (Si crystal 
layer) 14 is then formed on the oxide 12 followed by 
formation of field oxide 15 by LOCOS. 
Subsequently, a gate oxide 101 (5-25nm thick) is 
formed on the SOI layer 14 followed by deposition of 
a polysilicon gate electrode layer 102. As ions are 
then implanted onto the SOI layer 14 with the gate 
electrode and the resist film thereon as masks thus 
forming the source 103, the drain part 104 and the 
channel part 105 of an nMOS transistor from an n+ 
diffusion layer. Oxygen ions are further implanted to 
form an oxide 13. 
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Abstract of JP 7263538 (A) 
PURPOSETo make a buried oxide film thick, 
reduce pin holes of the film, and increase the 
flatness of an interface between a silicon single 
crystalline layer on the surface and the buried oxide 
film, about the buried oxide film formed on the 
SIMOX substrate. CONSTITUTIONALS is a method 
for manufacturing an SOI substrate wherein a buried 
oxide film is formed by implanting oxygen ions into a 
single crystalline silicon substrate and then 
conducting an annealing process that is a high- 
temperature heat treatment in an inactive gas 
atmosphere and after that a single crystalline silicon 
layer which is insulated from the substrate is formed 
on the surface. After conducting an annealing 
process wherein the thickness of the buried oxide 
film agrees with a logic value which is calculated by 
the implanted amount of oxygen ions, a substrate is 
oxidized in a high-temperature oxygen atmosphere.; 
In the high-temperature oxidation after the annealing 
process, oxygen of the density of 1 % or above is 
supplied and the single crystalline silicon substrate 1 
is oxidized at a temperature of 1 150 deg.C or above 
and below a melting point of the substrate and then 
an oxide film is formed on a buried oxide film as an 
additional buried oxide film 7. By this method, the 
thickness of the buried oxide film is increased and 
thereby a pin hole 9 generated in the buried oxide 
film 5 is eliminated and an unevenness of an 
interface between the silicon single crystalline layer 
and the buried oxide film is eliminated and the 
interface is flattened. 
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Abstract of J P 1 1 04051 2 (A) 
PROBLEM TO BE SOLVED: To reduce a transition 
density present at a surface silicon layer of an 
SIMOX substrate, by performing annealing in a 
reducing atmosphere when an implanted oxygen 
atom reacts with a silicon to produce Si02 . 
SOLUTION: An oxygen ion<16> 0<+> is implanted 
to a single-crystal silicon substrate 10 by a specified 
depth using an ion implantation device. Thus, a 
high-concentration oxygen ion implantation layer 12 
is formed. Here, the amount of implanted oxygen ion 
is less than 5x 10<17> /cm<2> . While an oxygen in 
the high- concentration ion implantation layer 12 
implanted in a first process reacts with a silicon to 
produce Si02 , thermal treatment is performed in a 
reducing atmosphere. After such ion implantation 
like this, when a low-temperature anneal process for 
thermal treatment in such reducing atmosphere as 
hydrogen at an early stage of thermal treatment 
formed by the Si02 is ended, normal anneal 
process is performed. A crystal is stabilized with the 
anneal process, and the high-concentration oxygen 
ion implantation layer changes to an embedded 
oxide film 16. 
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